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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a secondary air 
supply device for accurately determining the abnormality 
of components and detecting malfunction. 
SOLUTION: The secondary air supply device purifies 
exhaust gas by supplying air to the upstream side of an 
exhaust emission control device in an engine exhaust 
pipe for secondary combustion of combustible materials 
in the exhaust gas. Pressure behavior patterns (patterns 
1 to 4) is found from a pressure value and a pressure 
variation value detected by a pressure sensor arranged 
between an air pump and an opening/closing valve, and 
operating conditions of the air pump and the 
opening/closing valve is determined in accordance with 
the variations of the pressure behavior patterns during 
secondary air supply control and its stop control. 
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t»fTUT. ffl»*BS:7^XAIf::fi*T»5;i££* 
T- 1 *tyHT*7;Hf>S*7n. 
[0 0 5 2] Xx7^S 3 0 2TF2 4**lTtt^»* 50 



Kte, ^K^tt^-K 2, 4, 5 0)^fn^»« 
Xr77 p S3 10^i^7n. C0Xf7^S 
3 10TH tf7 7^F2 2^1t^§W$fx 
y^T*. F 2 2 ** 1 TftV>«<g\ ^*0ffih»J»Rr© 

EE^ffij/^— >ifirt9— >2-c\*f3i<. n?—>\. 

tBffI«»-C»*c:tS*Tl Sty hbTXry^ 
S3 14^ifT«c F 2 23&u/o*tJffjt 

^r-H20®-&JC«. X7*>7 r l 2tejE#*?&5^ 
Xf7/S3 125:X^7 , /ttXf7yS3 14 

[0 0 5 3] «<, ^T7^S 3 1 4TH 2 
3^n?ft-5MMfx7^«. F 2 

iCte, ASV1 3**»H#l/TV^|IHf*»:** 
It^f>, Xf7^S3 16^^frbT, ASV^ft 
PS^Sfr 7 ^ yXFASV^ H S*T £> £ C t £ 1 ft * y 
MTXf7^S 3 1 8^£»frU ^Pf^W^^^XA 
HC- 1 S-fey H/T*^- ^>^7t^o — 
F2 3**l, o*0ffitWWWp©EE*#»/t^->*t/t 



(7) 



2003-83048 



11 

j? — >3. 9*D : t-H4©«^l:H ASV13liiE 

ys 3 1 8^t&nis. utmmmy^tfuuz- i £-tr 

[0 0 5 4] Xf7^S 3 0 OTF 1 ldU-ett 



12 



S 3 3 8^<h^fTbTX7#>y^®:K^*T^^^XFAP 
y-y^S 3 1 8^£&ft U MMWr^iOAIlC- 1 
[0 0 5 7] H7©»^- ^>^T"T^t, H4K: 



T&£iI<>:£^T- 1 £*fey hlTXfiy^S 3 2 4^\ 
t&ftTZo u(0Xf7yS 3 2 4TH 77^F22 
)itlt*5»Sfiy>n. F 2 2**1, o£9 
*f lhfill8Rp<5!>£E ^ — >*V^ ^ — > 2 (Dif^te^ 
-F8^D, ASV 1 3*i«l£H#LT^*MB#tt 
Xf^^S 3 2 6^t&ff l/T, A 
S V <Dt&»»tfi 7 7 ^XFASVlC §l@5tTfc££££^T 
1 £-fcy hl/TXry^S 3 1 8^<hf£ff U 8fc»^»r 20 

£<, — F 2 2 *U t^Vii&l^- K 7 Tfeot, 
ASV13ttiEtT»^e, Xf^yS 3 2 6^ 
7^UTXf7ys 3 1 8^£*fTU ttl*IMW:7 94f 

XAIlc- 1 h l/Tlf^-f >*»7t5. 

[0 0 5 5] Xfy^S 3 2 0TF12/dUT^: 

T**££K:ft*. ^ftl©8^t)ASVl 3«#Bfia 

3 0^<h*£fTLT, ASV<0»«»»:7^XFASYK:B! 30 
@f TSSC t^t- 1 ^t^ ht§. Wt^T, Xt* 
y~?S 3 3 2TH77^F 1 3^1T^^»S:fx 
F13*l©i&l:H «»MIW©ffi** 
»/^->*V^->3TSD, F3, 6<D^-rn 
^T£>£d££:^To Xf'yys 3 3 4^ 

(h^frUT^^^F 2 3dUT*^5^6fx7^t 

2^t^lbti^Wf^il:fe^c^f:^^o 

T> Xfy7 r S3 3 6^8frtT, xT#>^c7)iSPf 40 

mmyy ^xfapic«b# itmmM-e&z c £ 1 £-tr 

yH/fcfc 7f7^S3 18^»frU iSPf^^r^ 
^^XAHC- 1 hbTU-^-?>*»7tS. 
-^T, F2 3dUT^S^-K3T^T, XT 
#>^1 2*iIE*-eS*frS* Xfy^S 3 3 6m 
^yiTXr^ys 3 1 8-\£^fTU &Pf^:7^ 
XAHC- 1 £-fey MTit^-f >*»7t5. 

[0056] Xf77 p S 3 3 2TFl 3^1%^t*J 
JtSnfcS'&Kte, t-H9T^oTX7#>yi2^ 



«£tCEU XT7^S 3 4^£^fr l/T0*bTl^^ 

ks**** * sr » a wz&cmtiito&n fee £M 

[0 0 5 8] ^^^ftS^OS^ffi^-^^JCcfcn 
X7#>7\ ASV0Vifn*«f©J:3a:«»*b 

[0 0 5 9] a±OJHSTtt, A I **T«fcfM:IWfl» 
ifcT* C t \z& DffjtlW»Kr©£EA*»W)eftff 5 - £ 

fectvi. co^K-ra^ a imm^zwmmm^n 

[0 0 6 0] £fc> S2l:^$n^J:9l:, m^JE^m 

tiv^->i$k9V-?$>*?izt%&\z\t. m.%\zA imw* 

^ibLT, ffjJtRf0>BE**»/^^-->*l3£IC»ff UTfc 

4T$>^^i&[:H S2 Id^n^— F9T$>^C 

*«ITr £ d £ t> pJigT^^o 
[0 0 6 1] 3 EE^iz>itl 5©fl[«ttA^JClS 

ffifc £oT«§§cD&Pi ^E- F SWart"* Z. t3&«Pl1BT?» 
t>T^^>o -CD^#. 2^A*Off»ffitRfJwtt, *: 

I*6«#Et«»fnttJ:^. EWc«fc?K 2 5fcas«l 

^>o fc^u, x7#>yi 2©*»ff»*i»ttici4ttaj 



(8) 



2003-83048 



13 

x^^bTiijE-rntfct^i. a s v i 3 oisif 

[0 0 6 2] c:cD«i0S««m;v-^>Jc$6^EB 

<D|g^0«^aLS^^-r^n-^r-hT^0, 071: 
>T^n>I>X - r v^S 3 0 4 fc^y-y^S 3 0 6 fccPWU 
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[0 0 6 61 Zf7^S3 9T, ^fflflCA I fflg^It 

1 2^Cl(DS^J^j5lS^^~r7n--^^--h , *C^'&o 
[0 0 6 7] Wft*m©EEA«P 

Uf7^S401) . ^©Pm^fflP A (Pa 



[0 0 6 3] Xf7^S 3 0 4-e^^^Xfaildown(OM 
*17?tt^tfl*Snfc*ftl:H ASV13«I 

01) , ffi*-fe>1*-l 5K£D^Oi±ttiffiP£^&tr 

Uf7^s 3 0 3) , *L,Tmmistzn£mi£Ptffim 

Pyt^it^-T^ Uf7^S 3 0 5) o P^PviD/h 

fe^foar, a i «»ftiii»fc»4. -*<dbe»»**« 

ffl£nfc£££^*r. cn«, ASV1 3T»©Eff*< 20 
lS£oT^£fc£K l7#>^12 0HtffilWC^ 

3 0 7^t»ff bTE«*«**-r77yX]am^ 
£ST:7 5 ^Xf ai ldownfc»*<£T**"r lStyH 

t, xfv^s 3 1 s^fr-rs. ^#fcEE*±#a*a 

0, Bf 2 Xfi««»8t0*«*flfttS c 

30 

[0 0 6 4] ^IC, »2<D»**ai;V-^>^OViTH 
10-H12t#Il/TKflt*. ^OSS^ffiJHf 

[0 0 6 5 ] ST. Xf7^S3 8TH A I ^fr«&# 

^ascLT^s^s^t^xy^-r*. JinttBi4^ 40 
***rasrr**-c#wr*. ) 

*tc, Xf'^S 3 9^^frtT, Rk:AI«S©» 
SWm^^fi^t^. Jl<7)«l31ttBI4^ 

fcttttTAI ^l^^^tn^^T^nh^ 50 



Uf7^S4 0 2) o ftffi*t«£LT^*»*fctt, 

BjftTtt, x>y > 2 i:±oT»4T*»«f 2 irtco 

£t*«#u rv 1 4&iEmzmmvT^2>tmfe\s 

[0 0 6 8] ^ffi^»*UTVi&Vi»^iCtt. X 

T7^S 4 0 3^£^ffbT5>X^ACO«M$:^"r^^ 

yxAnca*«r*"r«[- i*-fe^ hts. ^ut, je* 

JKlftcD^ttMAP ^^ta-T^) (Xfy^S4 0 4) o 
LT> C(DAPi:HfiAPA<h$itKt^o AP#AP A 

RV14^»iH#ttll:»o 
T, X>5?>2fccfcoT*£T*»*«2 lrtcDl£*M 

4 0 7^^frbTRV 1 4 (Di^ttSgSr^T? 
7 ^RVICHH»tt»T?** C. £ lfciry h IT 

[0 0 6 9] — Xr7yS4 0 6TE£Ml^^ 
^^ys 4 0 8T^f, Pm^SffiSS^ (ffi»EE# 
l:B, a i ^ffjt»JWtt»T*2»»cbM*3&"r, f^lftb 

T^^il£*jR»TS7&^, X7*>yi2^l«l 
^ST7 57 XFAPIC*HrfP»«l8T* * £ t £tkT 1 
*, ASV1 3©ttP»*ifct«-r7 5yXFASVK:llia» 

ys 4 0 9) «L3i*ji*T-r*. 
[0070] Pm^ama»T*^^:«^tca, Xf 

7 ^S41 O^t&fflsTZ <i\Z A P £#]G>H«A Pa 
C:TAPc<APaT*5. ) ££JtBrT*. AP^ 
AP c J:!)*S^i:lt ASV13«^Il:$. 
oT»a«<DR«i*«etooTViS'b©£«ftb* ASV 

1 3 (DWcrnvtm^ry y ^xfasvjchh»«»t?*^ 

^t^tl^t^M/t Uf7^S4 12) fflS^: 
H7ti>. — AP^APcHTOi^lClt ASV 
13, RV1 4£t>^#ttSliC^^^(D£f»J^U, RV 

££t^T- 1 MX ttf^ys 4 11) SQ^* 

[0 0 7 1 ] 11 2 ^><Z>9£Wfife~7-?Z> 
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»7UT^ttVifc8&«I»HI0-e»*) «-&lCt4* Xf^ 
4 3^£*£f7b> X7#>^1 2&fMNr£tt, AS 
V13£^#bT, Alft^lteno «<♦ X^y 



16 



ASV1 3*H#S-&*«W£ff'5. *»Jwtt, v>-rn 
»4, 04^43frt^X5 i y^S 3 4£H«IK:0^bT^ft 
[0 0 7 6] ZJD&mm&lZJ^lkL RV1 4C0St^ 



[0 0 7 2] S*ttH4*fr^«lfcanTV^*^^«, 

[0 0 7 3] 7ry^S4 6TH dr5£«HH<&JEE*«P 20 
0«ft*tt*iitf. *LT. ffi*¥*%«Pm**ltiT* 
Uf7^S4 7) o Xf7^S48TH ^ COP mi: 

D**^»&K:tt. *#ft2*ffi«#ttft#**£«ffi 
U 7fy^S4 9^tlMTUT*I»IM(f75aaAIlC 

A I HfHWf^lttlT^SWfrtf xy J 
U flcStlxTV^^»'&»Ctt, XT7^S 4 4^<hM£ 

A mT*#*«*AU&»#K:»4, Xf7^S 5 1 30 
^£#fT ITX7#>^1 2£f?it2i*££<ht>tC, A 
SV 1 3 tB#l/T2*9*ft»*ffJktT»It»7 

[0 0 7 4] 7f7^S4 8-CPm#PDHTT6*d: 
W££ftfc«'&f;:l4. Xr^^S 5 2^£»frU CO 
PmiP A (*«EJ:0tt^*E"C**. ) tSrtblW 
S. Pm^P A «kD/J^^i:it ASV13#B# 

AS VI 3©Sfcl»*tt*«"r7 7yXFASVtHH»«l8 
T$>^ut^t-l^t7hb (Xf7^S53) , 40 
Xfy^S5 5A,t»fft'5. Pm*P A K±© 
*&K14, ASV1 3t4IE#lClB#ttJ8K:»*rt*. X7 
#>7l 2rt<ffjfcbT^**S*. X7 7^fi^ 2 5«t 

7*>^l 2©*I»*«i**r7 5yXFAPfc:^ff»*ll 
TftS^tSit-lStyM (Xf7^S5 4) , 
Xf7^S 5 S^^^ffTS. 

[0 0 7 5] Xf7yS5 5Tit yXfA^ttl^ 
T7 9ifXAIK:Jl*ft«-r«i- l*-ty hT*. ^b 
T, Xf7^S5 6TH X7#>/1 2£fWt31i\ 50 



f£(0-^(0^3§<Og#TO££: A I Hfr fuJlcfr? £ 
££o AI*ff + fc«<D««©»*W«*>ff5C 

[0 0 7 7] *ic> S3 0S«ftffi;p-f>i:^^t0 

13-H15*#IITRW«. C<BCa>JMMftttWl' 
-?>*«»*n5 2 *SI^gftfj:, B 1 3 
$n^>cfc^JCXT#>y 1 2 ^l/TV^K^@l o 

fctta&gO;*^ >7D- T^O, HI 5^4■£-0)'5•5<O , J — 
K#<BS**J«ffl«<O1^:/;^^^ 

[0 0 7 8] »3oa#«m;P"-? l >©«iaft*J4, » 

2 ©Jl#«ffi;W— ^>Offl3ffirt$t ttffH«T?»«>fc 
ft*3£W« (XT7^S3 9) , AI1SSOTS (X 

S4 0a) \z&ft-rz>* mi s\^z<D^n^mm^ 

t7D-ft-ht»5. C<DStt«5£JfiS*4Hl 3tC 
5R**l-5**W)ejB3B7D— X7^>^1 2 
HltWfy^S4 0 8» S4O90*S:»»t&t> 

<o-e&*o ifc^t, *<Drt#©»Hi«i9!J4««-r 

So 

[0 0 7 91015 ^>©ffl3S^»T"r* 

ii4 ic^^n^x-^^ys 4 i ^ct^fTbT^^ 

{fU\<D?-x.yt7 Ufy5^S4 1) <0^, 
fcl^»&K:*4* ASV 1 3£§fj#bT, Alft^lfe 
(Xf^S4 3a) o ttl^T, Stfr«fcB*fl=ricfi 
£5£§gb (Xf77 r S44) , MfcStlT^fcVMi^K: 

wj^i^x+7^btxf7^s s o^tstfr-r 

[0 0 8 0] R*tftW*fl=*««ifc$nT(r^»^K:»4> 
!7^XAI*«Bb (Xf7^S4 5) , XAI^OCOS^ 
<0^> Xry7 p S4 6^t»fTU teOS^tCte, Wft 
jfllSX + yyi/TXfy^S 5 O'xt^fTT^o 

[0 0 8 1 ] Xfy7 r S4 6T't4, B?SP#HI<0flErt«t P 
©«BtK*aO. ^bT, ffi*¥^litPm£:gE£BT& 

(Xfy^S4 7) o Xr7yS4 8 aTH CcOPm 
j&**SEEiS#"C**J&> (ffiJtEEOW^ttOifiGSjW *W 
ISTS. *»flEifi»©»*tt. 3H5»«t2Jfcffi««l6««* 
SiWftU Xfy7 r S4 9^i8fftT«»»«77 
^XAHCjE#T**c:<i:S:^Tl SrHy hf Z>. Xt7 
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S 5 1 a^^fTbTASV 1 3^H#bT2*^« 

[0 0 8 2] ^f7^S 4 8 aTPm^^JEifi^T^ 
^ JW*«Ktt*ffi*«**^»^WL ASV13ffl# 
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fete ^x^Aott^ss-r^^iOAifcSfcPttttt'r* 

[0 0 8 8] — Pma*PocfcD/hS^»'&lcra:, X 

fy^s 7 ooA/Fir^ffittflsfljeaii^t^ffr 

S* Cl^T, A/F-fe>1J-£ttHl £jS£ftS0 2 -fe> 
[0 0 8 9] 01 7ttC<DA/F-t>«y-ffittfl:*iJ^«a3S 



Xfy^S5 5a^t»ffU ASV13^^ 10 
§I£ST:7 5 dfXFASV^HH»««T »S d t 
1 ft-te*y hT*4:t*>IC. vXrA^I^t7 7^ 
XAIIC- 1 ft-fey hn„ (X^yZfS 53)ofl 
T» Xr^S5 6aflt ASV13^a^t^J 
fflZftOo mmz\Z, ASV13ttHB»«»K:»* 

£©««*«fT*>tt*. tt<* 7fy^S5 7 0j8IH 

01 1 t45ttsotra«T?**. 

[0 0 8 3] *JMMkm«a*— y>KJ;oTfell2© 
***a«3S;p-?>fcR«tc«|««»(OR#^-FS 20 

[0 0 8 4] vk\z, sB4oa««anaa^-^>Jc^>^ 

TBI 6~H1 8£#BBLTR9rrs, ilOS*»fflffl 

H6fc«sns»ioji*«aja3i;v— ^>t»*-r* 

[0 0 8 5] H16H ■ ^><0*^ >7D 
-ftSftUTl^*. *?\ Xfy^S6 0TH A I MM 30 

Ai«fp*©»*K:tt^yy^S6 2^i»ff'r 

So 

[0086] ffifemm<D^y#>7 1 2oi±mjE 
pott, *»Kttffi*-fe>*i 5©aift«[*K*a* 

7^64) . #IC, ^©Pmt»«P P t*lt8t5 
Ufy^S6 6) o Pm^P F OT©«^l:H 
S«t?JgbT^<&C£:«jttt a r«A^6 (B8#M) • X 40 

[0 0 8 7 ] Pm^P F J;D*#^l:H X 

C:tPp<Pg) o Pm^p G R±^t:n x7 

#>7 P l 2ttIE«-T?»S#, E«^B*oTViSfc8e>tt 
ffiBEa<Jf*LT^*£ffl£U XT7^S 6 9^£&fr 
LTE*ISf;Dft*r:7^Xjamfclft*!yhT*ii 50 



S 7 0 0T11 AlSJBTOSW^fx^^t 

So iHfT^^i:iMI^x^7ytTH7-r 

So «<* XT7yS 7 0 2TH ffittfl:«»**-r7 
ttft»*Oi§i:»l*t5. Xf7^S 7 0 2TXAF 

So 

[OO9O]f0^Xf^yS7O4, S 7 0 6T 

thl » A t th2 

<A t th2 T^§) o At. t *AtthiHT©«&l:lt 
X > *J > 2 (7) EH£3&<&5£ L T t^ft Ir i pjffitt#& S CDT , 
Xfy^S 7 0 O^tHoTffll&IIOilT. At.J 
A t*haa±CD»dK:tt* A U h2 igifibT s bA/F-fe> 
iWfSttfl; b T l^fe V> £ £ ft*vr £ , A/F1r >tW 
R*T*S<>:*l5£U XT7yS 7 0 7^fTtT77 

dOAPK:-i*-fey hbT«a«:»TT*. *nan» 

OtOAt^Atthi^ Atth2*«©*&H 
tt, 7f7^S 7 0 8^t#fTlTX>y>ECU2 3 

^ftjEfltKfT? Z. ttfT'^U^rcft. Xf7^S700 
^tRD» SflMB3ft*0 3IT. 

[0 0 9 1 ] Xr^^S 7 0 8tX>y>^A0^A 0 
thefc 0 /h£ V> t*J«S nfc*&Ktt* ^tcxT/^ >y 1 
2ft#ifc£i*\ ASV13^#LT, A I ft— Ptffik 
L Ut7^S 7 10), 0 2 ir>1^3 1 ©HJAtt^S 

ff±»a©A/F©KAA*aiiic'r* Uf7^s7i 

2) o 8<^T7yS7 1 4TH CCD A Ach^fflAA 
thtftitiSfcTSo A I ft*&Rptffjt«FJC*»«:a*^6 

nnn A/Fir >*3&«sttftbT^*fc*tt*** 

b, Xt^^S 7 1 6^t»ff bT^^yXAFJC 1 ft* 

m^^^< ocasa^asftteT-rs. 

[0 0 9 2] 017 r *S ns«£ffl8»7»tt. 0 1 
6fc*Sn5XT7^S7 2l:S0, y^ifUFomifi 
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[0 0 9 3] Xf^yS7 4TI1 0 2 ir>it3 1 CDfcB 
**>£A I R*<0#ft2&A/FffiA a £»i&*, »V> 
Tv X77P-^-^2 6-C»^n^KA$aiGa 
* & »H$n4 IS 2 *A/Ftt A 2t **lBn (Xf 
y^S7 6) u Z(QG a fcJUt^&BOL H 1 8 



20 



So 

[0 0 9 9] )k\Z, Xr^^S 7 0(DA/F-fe>1tffi14 
So E<BttW0 Xf7^S 7 O^tiO 

fT-5. lott-frtctt. A/Fir >-y-Srf»JffiUfce: 



(a) CS$nSH«**5. 7fy^S7 8Tlt A 10 

ft2*^tt«antVi5tLT, Xf7^S8 0^ 

S^^T 1 £ir>y hbtffll^Tno 
[0 0 9 4] A a *«A a **»<0»dlCtt, 2ifcffi 

X7*>^1 2^ittt, ASV13$Sm:t 
T2*ffi««B*fMhL Wt9^S8 2) , £©Rr© 

mcDA/Fffl (BIT. l*A/F«fclM0 A^SK* 20 
iitr Ufy^S8 4) o m^x. A 2 £ A^COM^A 
A£L Uf^yS8 6) , X77U-^-^2 6Tl 
*3n*«Affl««Ga*>&*msn*B«A/F*tt 
MA (A/F) = A A^ISajTS (Xf^S8 
8) . d(DG at A 2t ih©HI;H 018 (b) 
n-5B8«5&*»S. «V>T, A A £A A^it^TS (X 

SMISl:WSlT^^^ 8ft 0 \Z J: 0 tttUE§ 

WrtL>T. yyiffiw* XfaildownKl**ft*h-fey 30 

h-rs££ xaik:- it-fey hbT«at*7T 

So 

[0 0 9 5] — # % AA^AA th ^ATl^S^C 
SIT, ttff*®Att*l«*frfr» Ut7^S9 2) , 

ft®\z-D\,>T&mm?z>o 

[0096] z<Dmw\z£ti&jiT#>7i 2<vmm& 

T^IHS 1 1 OlS£ 0 *IE*fc*J5rr S C ta* pjt&tfc 
So 40 

[0097] &\z, ms<om^mmwv-^>\z'z>^ 

TBI 9, H2 0*#ffiUT»9!n. £<B»*8fcfflffl 

H^-^ia* Hi»c«sn*2*ffi»ftiftsi«fc*^ 
T^sssnsfcGD-r&So 

[0 0 9 8] mi 9&Z<Dmm<Df( >7U--V$>Z> 0 
£t\ Xf7^S6im A I «|PtT?ft5*g*t 
A I mn*Xfr^M&\Z\tt<D'&<Df&W 
§7*7^LTjiai^7tS. AItt« + <D» 

;M*ttT»Sa> (7 7-7K7< Sfiy^t 50 



s 7 l'st^ff-r So 

[0 10 0] Zf7^S 7 ITU, X>y>ECU2 3 
*>6?&a*»T„wX--**3{§U 020 (a) tC^S 
n*H«lc*tJViTiE*x>^>iaCRNEl*JKJT 
So 02 0 (b) t;^$n§»c^^TT„w 
*6 2*ffi««*K:<koTii*-i-sa: : Fasn*A/F 

ffi-e^sA Aw^gmrs (x^^ys7 5) o 

T> TsTVZfS 7 7THBR©X>v?>l5l(tegcNE$:NElt 

it^-rso 

[0 10 1] NE**NEl«kO**Vi»^fCtt, TsTVZfS 

7 02 0 (c) tc^nsiiflucg^ 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.***.* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the secondary air supply equipment in which the 
malfunction detection of the component part is possible especially about the secondary air supply 
equipment which supplies secondary air to the upstream of the exhaust emission control device arranged 
at an internal combustion engine's exhaust air system. 
[0002] 

[Description of the Prior Art] The equipment which arranges a three way component catalyst in an 
exhaust air system, reduces CO in exhaust gas, HC, and an NOx component as an internal combustion 
engine's exhaust emission control device, and attains purification is known. Furthermore, by feeding air 
from an air pump to secondary air supply paths which have the closing motion valve connected to the 
exhaust pipe, secondary air is supplied in an exhaust pipe, an oxygen density is made high, and the 
technique which promotes purification of exhaust gas is known by oxidizing HC in exhaust gas, and 
CO. 

[0003] In such secondary air supply equipment, if the above arises in an air pump or a component part 
called a closing motion valve, since the purification effectiveness of exhaust gas will fall and emission 
will get worse, it is necessary to judge the abnormality at an early stage. Then, the technique currently 
indicated by JP,9-21312,A and JP,9-125945,A is known as a technique of detecting this kind of 
abnormalities. 

[0004] The former detects the abnormalities of secondary air supply equipment based on the pressure 
value which arranges and detected the pressure sensor between the air pump of secondary air supply 
paths, and the closing motion valve. Moreover, the latter detects the abnormalities of secondary air 
supply equipment based on the difference of the maximum of pressure pulsation and the minimum value 
which arrange and detected the pressure sensor to secondary air supply paths. 
[0005] 

[Problem(s) to be Solved by the Invention] However, according to these techniques, the abnormalities of 
secondary air supply equipment itself can be detected, but it is difficult to judge correctly any of a 
component part are unusual. Furthermore, in the case of the malfunction a pressure value and pressure 
pulsation indicate normal values to be, malfunction detection is impossible even when the component 
part is not functioning normally. 

[0006] Then, this invention can judge the abnormalities of a component part correctly, and makes it a 
technical problem to offer the secondary air supply equipment which also enabled detection of a 
malfunction. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
secondary air supply equipment concerning this invention Secondary air supply paths which supply 
secondary air to the upstream from the exhaust emission control device of an internal combustion 
engine's exhaust air system, The pressure sensor which is secondary air supply equipment equipped with 
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a closing motion means to open and close secondary air supply paths, and the check valve arranged on 
the lower stream of a river of a closing motion means, and is arranged on secondary air supply paths, It 
is characterized by having further the malfunction detection section which detects the abnormalities of a 
component part based on the pressure value and pressure variation which were detected with the 
pressure sensor. 

[0008] According to this invention, according to the combination, the failure mode of each component 
part can be conventionally judged in a detail with checking a pressure value and a pressure variation 
with a pressure sensor. 

[0009] As for this malfunction detection section, it is desirable to detect the failure mode of each 
component part from the combination of the pressure behavior pattern at the time of secondary air 
supply control and supply interruption control. A still more detailed judgment is attained by using the 
combination of the pressure behavior pattern at the time of halt control at the time of supply control. 
[0010] The air pump is arranged at the upstream of a closing motion means, and, as for a pressure 
sensor, it is desirable to be arranged in the mid-position of an air pump and a closing motion means. 
Thus, by arranging to the mid-position of an air pump and a closing motion means, it becomes easy to 
detect the abnormalities of a closing motion means and the abnormalities of an air pump according to an 
individual. 

[001 1] When using an absolute-pressure sensor as a pressure sensor, the malfunction detection section 
can use this pressure sensor as an atmospheric pressure sensor at the time of a secondary supply system 
halt while being able to grasp phase counter pressure as memorizing the detection value in front of 
engine starting of a pressure sensor as atmospheric pressure at the time of malfunction detection, and is 
desirable. 

[0012] As for the malfunction detection section, it is desirable to have further the function which 
supervises the flow rate of an air pump from the output value of a pressure sensor. When the secondary 
air supply equipment of the air pump downstream is normal, since predetermined relation is maintained, 
the amount of discharge flow and pressure value of an air pump can presume the amount of discharge 
flow from a pressure value. 

[0013] The malfunction detection section makes an air pump drive, respectively at the time of open and 
close control of a closing motion means, and plugging of secondary air supply paths may be detected by 
detecting the discharge pressure of an air pump. When secondary air supply paths are choked up, 
although the amount of discharge flow is not secured by the abnormalities of an air pump, at the time of 
secondary air supply, the behavior as always [ forward ] with the same pressure behavior may be shown. 
According to this invention, the abnormalities of an air pump and plugging of secondary air supply paths 
can be judged to coincidence by detecting the fall of a discharge pressure by making an air pump drive 
at the time of closed control. 

[0014] It has further the air- fuel ratio sensor arranged at the exhaust air system, and the output may be 
further inputted into the malfunction detection section. With checking the air- fuel ratio in an exhaust air 
system, it can judge whether secondary air supply is performed normally. 

[0015] Here, as for an abnormality judging, it is desirable to carry out whether it carries out based on the 
difference of the target air- fuel ratio and real air- fuel ratio according to an inhalation air content or it 
carries out based on the difference of the anticipation air- fuel ratio and real air- fuel ratio according to 
engine cooling water temperature based on the difference of the air-fuel ratio at the time of secondary air 
supply control and halt control. 

[0016] Although secondary air supply control is performed at the time of starting between the colds, 
since fixed time amount will be required after starting by the time an air- fuel ratio sensor is activated, it 
is turning OFF secondary air supply control compulsorily temporarily, and it is desirable to judge 
activation of an air-fuel ratio sensor. 

[0017] Moreover, the pressure sensor may be arranged in the middle of a closing motion means and a 
check valve. In this case, a closing motion means becomes possible [ detecting the abnormalities of a 
check valve based on the pressure value and pressure variation which are detected with the pressure 
sensor in a closed control state ]. 
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[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
to a detail with reference to an accompanying drawing. In order to make an understanding of 
explanation easy, in each drawing, the same possible reference number is attached to the same 
component, and the overlapping explanation is omitted. 

[0019] Drawing 1 is the schematic diagram showing the configuration of the secondary air supply 
equipment concerning this invention. This secondary air supply equipment 1 is attached in the Taki 
cylinder gasoline engine (it is only hereafter called an engine.) 2 which is an internal combustion engine. 
Here, the inlet pipe 20 and the exhaust pipe 21 are attached in the engine 2, and a throttle 24 is arranged 
at an inlet pipe 20, and it connects with the air filter 25. Between the air filter 25 and the throttle 24, the 
air flow meter 26 for measuring an air content (the amount of primary airs) is arranged. On the other 
hand, the exhaust emission control device 22 which consists of a three-way catalyst is arranged on 
exhaust pipe 21 lower stream of a river, and 02 sensors 31 and 32 for detecting the oxygen density 
under exhaust air to the both sides of the upstream and the lower stream of a river of an exhaust 
emission control device are arranged. In addition, it may replace with 02 sensor and an A/F sensor and 
linear 02 sensor may be used. 

[0020] two -- order -- air supply equipment -- one - an inlet pipe - 20 -- an air filter -- 25 -- a throttle 

— 24 — between — a location — an exhaust pipe — 21 — an engine — two — the upstream — O - two - a 
sensor — 31 -- between — connecting — two — order ~ air supply - a path —11— having -****-- this - 

- two order — air supply -- a path -- 1 1 — a top — an inlet pipe — 20 — a side — from - an electric 
motor ~ a drive - a formula — an air pump - (-- AP — ) — 12 — an air switching valve (ASV) -- 13 — a 
check valve « it is — a reed valve — (— RV — ) — 14 — arranging — having . And the pressure sensor 15 is 
arranged between API 2 and ASV13. The piping 16 prolonged from throttle 24 lower stream of a river of 
an inlet pipe 20 is connected to this ASV 13, and the solenoid valve 17 is arranged further at this piping 
16. 

[0021] While it connects with the control device 10 which controls actuation of secondary air supply 
equipment 1 so that information can be exchanged to mutual [ which control an engine / the engine ECU 
23 and mutual ], and also the output signal of a pressure sensor 15 and 02 sensors 31 and 32 is inputted, 
motorised [ of API 2 ] and closing motion of a solenoid valve 17 are controlled. In addition, the control 
device 10 may be forming some engines ECU 23. 

[0022] In the condition that the fuel concentration at the time of starting between the colds etc. is high, 
and an air- fuel ratio (A/F) is small, an exhaust emission control device 22 does not fully carry out a 
temperature up, but, as for this secondary air supply equipment 1 , that function is fully mainly hard to be 
demonstrated While a control unit 10 leads the negative pressure in an inlet pipe 20 to ASV 13 and 
carries out open control of ASV 13 by opening a solenoid valve 1 7 By drawing a part of air which passed 
the air filter 25 in an exhaust pipe 21 through secondary air supply paths 1 1 by making an air pump 12 
drive While raising the oxygen density under exhaust air, raising the A/F, urging the secondary 
combustion in HC under exhaust air, and the exhaust pipe 21 of CO and attaining purification of exhaust 
air, aggravation of emission is controlled by promoting the temperature up of the three-way catalyst of 
an exhaust emission control device 22 by raising an exhaust-gas temperature. In addition, it can replace 
with the combination of AS VI 3 and a solenoid valve 17, and a solenoid valve can also be directly used 
for ASV13part. 

[0023] The secondary air supply equipment 1 concerning this invention is characterized by having the 
function to detect the abnormalities of a component part 12, i.e., an air pump, ASV13, and RV14 grade. 
Specifically, a control unit 1 0 performs malfunction detection of a component part based on the pressure 
behavior detected with the pressure sensor 15 arranged on secondary air supply paths 10. Hereafter, 
some of manipulation routines of this malfunction detection are explained to a detail. 
[0024] First, the 1st malfunction detection manipulation routine is explained. Before explaining 
concretely about this processing, the pressure behavior in secondary air supply paths 10 is explained 
briefly. 

[0025] Drawing 2 and drawing 3 are the graphs which showed typically the pattern with which A in 
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drawing 1 and the pressure behavior in a B car point are considered. Here, RV14 shall function 
normally. An A point is here between the air pumps 12 and ASV(s)13 by which the pressure sensor 15 
is arranged with this operation gestalt, and a B point is a location between ASV13 and RV14. The 
pressure fluctuation pattern in an air pump 12, the combination of the operating state of ASV13, and 
both the points in each case is collectively shown in Table 1 . 
[0026] 
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[0027] An air pump 12 and the actuation situation of ASV13 can be conversely presumed from a 
pressure behavior pattern based on this. 

[0028] Then, the 1st malfunction detection routine is explained with reference to the flow chart of 
drawing 4 - drawing 7 . Drawing 4 is the Maine flow Fig. of this routine, and drawing 5 - drawing 7 are 
flow charts which show that subroutine to a detail. The processing shown in drawing 4 is processing to 
which it is once carried out by the control unit 10 at the time of starting fundamentally, and processing 
of drawing 5 - drawing 7 is once called every from the Maine processing of drawing 4 , respectively. 
[0029] First, at step S2 shown in drawing 4 , it is confirmed whether the execution condition of 
secondary air supply control (in a flow chart and the following explanation, it abbreviates to AI) is 
satisfied. This execution condition is determined by the engine-coolant water temperature sent from an 
engine ECU 23, an intake-air temperature, starting elapsed time, battery voltage, load conditions, etc. 
Here, it shifts to step S16 which skips and mentions a part of processing later by the case where AI 
execution condition is abortive when it judges with it not being necessary to perform AI. In addition, it 
stands by at step S2 until it fills conditions with the case where AI execution condition is pending, when 
AI needs to be performed, if time amount passes. And when AI execution condition is satisfied, it shifts 
to step S4. 

[0030] In step S4, it confirms whether to be already that AI device ends [ malfunction detection ]. As for 
the flag which shows the abnormalities of AI device mentioned later, it is desirable to be reset only 
when check of AI device and maintenance are performed, without being reset even when the auxiliary 
machinery power source of a car is turned OFF. When finishing [ malfunction detection ], it shifts to 
step S32 which skips and mentions processing later. Thereby, abnormalities can prevent the trouble 
generated in what it is going to operate AI for in the condition of having already become clear. 
[0031] AS VI 3 is opened, while shifting to step S6 and operating an air pump 12 by step S4, when 
judged with the abnormalities of AI device not being detected in advance. At continuing step S8, it is 
confirmed whether malfunction detection conditions are satisfied. This malfunction detection condition 
is in the condition that predetermined time amount has passed since AI activation, and actuation of an air 
pump 12 was stabilized, and an engine is in an idle state from the engine speed of an engine 2, and the 
vehicle speed conditions of a load or a car, and it points out the conditions which can judge that 
malfunction detection is in an easy condition. When malfunction detection conditions are fulfilled, it 
shifts to step S10 and the pressure behavior pattern at the time of supply control is judged. 
[0032] At the time of this supply control, by pressure behavior judging processing (step S10), as shown 
in drawing 5 , time amount change of the pressure value P detected by the pressure sensor 15 is first 
incorporated over predetermined time amount at step SI 00. And the average Pm is computed at 
continuing step SI 02. Furthermore, at step SI 04, the amplitude value Pa of pulsation of the pressure 
value P is computed. 

[0033] Step S106 compares the amplitude value Pa and the threshold Pa 0 of pulsation of the pressure 
value P first. When Pa is larger than PaO, it judges with it being either of the big patterns 1 and 2 of the 
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* pulsation shown by drawing 2 , and shifts to step SI 08. And step SI 08 compares the average Pm and the 
threshold PO of a pressure. When Pm is larger than P0, it is a pattern 1, and it judges with secondary air 
supply being performed, and shifts to step SI 10, and supply air volume Q is checked. Here, there is 
relation as indicated to be the discharge pressure and supply air volume of an air pump 12 to drawing 8 . 
Then, supply air volume can be presumed from a discharge pressure (the average Pm of the measured 
value according to a pressure sensor 15 in fact). When there is less supply air volume than Qx shown in 
drawing 8 , it is maintained while the fuel concentration under exhaust air has been high, and there is a 
possibility that emission may get worse. At step SI 10, it is confirmed whether presumed supply air 
volume has exceeded this Qx. In addition, the discharge-pressure value itself may be compared with a 
threshold Px. 

[0034] When judged with there being little supply air volume at step SI 12, it shifts to step SI 14, and 1 
is set to Flag Xfaildown and it shifts to step SI 20. When supply air volume is enough, it shifts to step 
S120 directly. And at step S120, 1 is set to a flag Fl 1, it shifts to step S130, 1 is set to a flag Xstepl, and 
this subroutine is ended. 

[0035] This subroutine is ended, after judging with a pressure behavior pattern being a pattern 2, shifting 
to step SI 40, setting 1 to a flag F12 and processing step SI 30, when Pm is less than [ P0 ] at step SI 08. 
[0036] When Pa is zero or less Pa at step SI 06, it judges with it being either of the patterns 3 and 4 
without the pulsation shown by drawing 2 , and shifts to step SI 50. And step SI 50 compares Pm and P0 
like step SI 08. This subroutine is ended, after judging with a pressure behavior pattern being a pattern 3, 
shifting to step SI 60, setting 1 to a flag F13 and processing step SI 30, when Pm is larger than P0. 
[0037] On the other hand, when Pm is less than [ P0 ] at step SI 50, this subroutine is ended, after 
judging with a pressure behavior pattern being a pattern 4, shifting to step SI 70, setting 1 to a flag F14 
and processing step SI 30. 

[0038] After the subroutine of drawing 5 is completed, it shifts to AI terminating condition judging of 
step S12 of the Maine flow shown in drawing 4 . When AI terminating condition is not fulfilled, return 
and processing are repeated to step S8. On the other hand, when malfunction detection conditions are 
not filled with step S8, the pressure behavior judging of step S10 is skipped, and it shifts to step SI 2. 
Thereby, the judgment success percentage of the pressure behavior pattern judging under AI activation 
and precision can be raised. 

[0039] When judged with AI terminating condition having been satisfied at step S12, it shifts to step 
S14 and an air pump 12 is stopped, ASV13 is closed and AI control is suspended. And it is confirmed 
with shifting to step' S 16 and checking the value of a flag Xstepl whether the pressure behavior judging 
of step S10 is completed. Since the judgment of the pressure behavior pattern at the time of supply 
control has not been performed when Xstepl is except one, it shifts to step S32 which skips and 
mentions subsequent judgment processing later. On the other hand, since the judgment of the pressure 
behavior pattern at the time of supply control is ended when Xstepl is 1, it shifts to the following 
processing step SI 8. It is confirmed whether the malfunction detection conditions for performing a 
pressure behavior judging (step S20) at the time of the next halt control are filled with step SI 8. When 
filled, it shifts to step S20 and a pressure behavior judging is performed at the time of halt control. 
[0040] The subroutine of pressure behavior judging processing (step S20) is similar with the subroutine 
of pressure behavior judging processing at the time of the control shown in drawing 5 at the time of this 
halt control shown in drawing 6 . First, time amount change of the pressure value P detected by the 
pressure sensor 15 is incorporated over predetermined time amount at step S200. Then, amplitude value 
Pa of pulsation of the average Pm calculation (step S202) and pressure value P is computed (step S204). 
[0041] Step S206 compares Pa and a threshold Pa 0 first. When Pa is larger than PaO, it judges with it 
being either of the big patterns 1 and 2 of the pulsation shown by drawing 2 , and shifts to step S208. 
And step S208 compares the average Pm and the threshold P0 of a pressure. When Pm is larger than P0, 
it judges with it being a pattern 1, and shifts to step S220, and 1 is set to a flag F21. 
[0042] When Pm is less than [ P0 ] at step S208, a pressure behavior pattern judges with it being a 
pattern 2, shifts to step S240, and sets 1 to a flag F22. 

[0043] When Pa is zero or less Pa at step S206, it judges with it being either of the patterns 3 and 4 
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without the pulsation shown by drawing 2 , and shifts to step S250. And step S250 compares Pm and PO 
like step S208. When Pm is larger than PO, a pressure behavior pattern judges with it being a pattern 3, 
shifts to step S260, and sets 1 to a flag F23. 

[0044] On the other hand, when Pm is less than [ PO ] at step S250, a pressure behavior pattern judges 
with it being a pattern 4, shifts to step S270, and sets 1 to a flag F24. 

[0045] After setting flags F21-F24, in any case, it shifts to step S230, 1 is set to a flag Xstep2, and this 
subroutine is ended. 

[0046] After the subroutine of drawing 6 is completed, it shifts to step S24 of the Maine flow shown in 
drawing 4 . When having not checked and passed [ whether on the other hand, when malfunction 
detection conditions are not satisfied at step SI 8, it shifted to step S22 and predetermined time has 
passed after AI halt, and ], the predetermined time after AI halt tries a re-judging by returning to step 
SI 8. When predetermined time progress is being carried out, it shifts to step S24. 
[0047] In step S24, it is confirmed with checking the value of a flag Xstep2 whether the pressure 
behavior judging of step S20 is completed. Since the judgment of the pressure behavior pattern at the 
time of halt control has not been performed when Xstep2 is except one, it shifts to step S32 which skips 
and mentions subsequent judgment processing later. On the other hand, since the judgment of the 
pressure behavior pattern at the time of halt control is ended when Xstep2 is 1, it shifts to the following 
processing step S30. 

[0048] Step S30 judges the abnormalities of a component part based on the judgment result of steps S20 
and S30. The pressure behavior pattern at the time of supply / halt control is made to correspond to an 
air pump 12, each normal of ASV13, and the combination in abnormality mode, and it is collectively 
shown in Table 2. 
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[0050] Here, O expresses normal and x expresses the abnormalities of a device. 

[0051] The processing flow of abnormality judging processing of step S30 shown in drawing 7 judges 
based on this table 2. First, at step S300, it is confirmed whether a flag Fl 1 is 1. In the case of 1, since 
the pressure behavior pattern at the time of supply control shows that it is a pattern 1, it shifts to step 
S3 02 next, and a flag F24 confirms whether be 1 or not. This combination is the mode 1 so that clearly 
[ in the case of 1 ] from Table 2, since the pressure behavior pattern at the time of halt control shows that 
it is a pattern 4, and an air pump 12 and ASV13 show a normal thing. Then, it is confirmed with shifting 
to step S3 04 and checking the value of Flag Xfaildown whether the flow rate fall has taken place. When 
Xfaildown is not 1, a flow rate fall is not caused, but since each device is normal, it shifts to step S306, 1 
which shows a normal thing is set to the troubleshooting flag XAI, and a subroutine is ended. On the 
other hand, when Xfaildown is 1, since there is a flow rate fall, there is possibility of poor actuation of 
an air pump 12, it shifts to step S3 18, -1 which shows an unusual thing is set to the troubleshooting flag 
XAI, and a subroutine is ended. 

[0052] Step S WhenF24 is not 1 in 302, since it is either of the modes 2, 4, and 5 in Table 2, it shifts to 
step S3 10. At this step S3 10, it is confirmed whether a flag F22 is 1 first. Since an air pump 12 is in the 
failed state which is always operating when F22 is not 1 (i.e., when it is the modes 4 and 5 in which the 
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pressure behavior patterns at the time of halt control are not the pattern 2 but the patterns 1 and 3), it 
shifts to step S3 12, and 1 which shows that it is always actuation failure is set to the troubleshooting flag 
XFAP of an air pump, and it shifts to step S314. On the other hand, since the air pump 12 is normal 
when it is a pattern 2 (i.e., when it is the mode 2), 1, i.e., the pressure behavior pattern at the time of halt 
control, skips step S3 12, and F22 shifts to step S3 14. 

[0053] At continuing step S3 14, it is confirmed whether a flag F23 is 1. When F23 is not 1 (i.e., when it 
is the modes 2 and 5 in which the pressure behavior patterns at the time of halt control are not the 
pattern 3 but the patterns 1 and 2) Since AS VI 3 is in the open fixing condition which is carrying out the 
normally open valve, it shifts to step S3 16. 1 which shows that it is open fixing is set to the 
troubleshooting flag XFASV of ASV, it shifts to step S3 18, -one is set to the troubleshooting flag XAI, 
and a subroutine is ended. On the other hand, when F23 is [ 1, i.e., the pressure behavior pattern at the 
time of halt control, ] a pattern 3 4, i.e., the mode, since AS VI 3 is normal, it skips step S3 16, shifts to 
step S3 18, sets -one to the troubleshooting flag XAI, and ends a subroutine. 

[0054] On the other hand, when judged with Fl 1 not being 1 at step S300, it is shown that it is either of 
the modes 3, 6-9. In this case, it shifts to step S320 and it is confirmed whether a flag F12 is 1. When 
F12 is [ 1, i.e., the pressure behavior pattern at the time of supply control, ] a pattern 2, it is either of the 
modes 7 and 8, and in any case, since an air pump 12 is in a non-operative condition, it sets -1 which 
shows that it is non-operative failure to the troubleshooting flag XFAP of an air pump, and shifts to step 
S324. At this step S324, it is confirmed whether a flag F22 is 1. Since it is in the open fixing condition 
in which is the mode 8 and ASV 13 is carrying out the normally open valve when F22 is [ 1, i.e., the 
pressure behavior pattern at the time of halt control, ] a pattern 2, it shifts to step S326 and 1 which 
shows that it is open fixing is set to the troubleshooting flag XFASV of ASV, it shifts to step S3 18, -one 
is set to the troubleshooting flag XAI, and a subroutine is ended. On the other hand, when F22 is not 1, it 
is the mode 7, and since ASV 13 is normal, it skips step S326, shifts to step S3 18, sets -one to the 
troubleshooting flag XAI, and ends a subroutine. 

[0055] On the other hand, when judged with F 12 not being 1 at step S320, it will be either of the modes 
3, 6, and 9. Since ASV 13 is in the closed fixing condition which is normally closed valvate form voice 
in any case, it shifts to step S330 and -1 which shows that it is closed fixing is set to the troubleshooting 
flag XFASV of ASV. Then, at step S332, it is confirmed whether a flag F13 is 1. When F13 is 1, the 
pressure behavior pattern at the time of supply control is a pattern 3, and it is shown that it is either of 
the modes 3 and 6. In this case, it shifts to step S334 and it is confirmed whether a flag F23 is 1. When it 
is 1 , the pressure behavior pattern at the time of halt control is also a pattern 3, is the mode 6, and will be 
in the failed state to which the air pump 12 is always operating. Then, it shifts to step S336, and after 
setting to the troubleshooting flag XFAP of an air pump 1 which shows that it is always actuation 
failure, it shifts to step S3 18, -one is set to the troubleshooting flag XAI, and a subroutine is ended. On 
the other hand, when F23 is not 1, it is the mode 3, and since the air pump 12 is normal, it skips step 
S336, shifts to step S3 18, sets -one to the troubleshooting flag XAI, and ends a subroutine. 
[0056] Step S When judged withF13 not being 1 by 332, it is the mode 9 and it is shown that an air 
pump 12 is in a non-operative failed state. Then, it shifts to step S338, and after setting to the 
troubleshooting flag XFAP of an air pump -1 which shows that it is non-operative failure, it shifts to 
step S3 18, -one is set to the troubleshooting flag XAI, and a subroutine is ended. 

[0057] After the subroutine of drawing 7 is completed, it shifts to step S32 shown in drawing 4 , and the 
value of the troubleshooting flag XAI is checked. In the case of 1 which shows that the value of a 
system is normal, step S34 is skipped, and processing is ended in it. In the case of -1 which, on the other 
hand, shows that the value of a system is unusual, or 0 which shows what has not been judged, the 
warning process which notifies the purport that the purport or failure detection which has abnormalities 
in a system to an operator using the display and alarm which shift to step S34 and are not illustrated was 
not able to be performed is performed, and processing is ended to it. 

[0058] According to this malfunction detection routine concerning this invention, it is possible to detect 

correctly any shall carry out what kind of failure between an air pump and ASV. 

[0059] Although the example which performs pressure behavior judging processing at the time of halt 
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control after AI termination, and performs abnormality judging processing by after that in the above 
explanation was explained, you may carry out the abnormality judging during condition formation of AI 
supply control by carrying out the pressure behavior judging at the time of halt control by stopping 
supply compulsorily during AI supply temporarily. If it does in this way, it will become possible to 
perform troubleshooting during AI control. 

[0060] Moreover, as shown in Table 2, since the pressure behavior pattern at the time of AI supply 
control in always [ device forward ] is restricted to a pattern 1, when the pressure behavior pattern at the 
time of supply control is except pattern 1, it may suspend AI control immediately and may shift to the 
pressure behavior pattern judging at the time of a halt. Since it is clear, that it is especially the mode 9 
shown in Table 2 when the pressure behavior pattern at the time of supply control is a pattern 4 can also 
omit the pressure behavior pattern judging at the time of a halt. 

[0061] Furthermore, even if the location of a pressure sensor 15 is not restricted to an A point and 
arranged at the B point, it can distinguish the failure mode of a device by the same technique. Moreover, 
an absolute-pressure sensor besides the phase counter pressure sensor which outputs differential pressure 
with atmospheric pressure as a pressure sensor 15 can also be used. In this case, although it is necessary 
to be the configuration which can detect an atmospheric pressure, since housing and pump body of 
revolution do not stick with the common air pump 12 at the time of an actuation halt of a secondary air 
processing subsystem but it has at it composition which that order opens for free passage at the time of 
un-operating, in such an air pump 12, atmospheric-pressure detection is possible. What is necessary is 
just to calculate phase counter pressure from the difference in such a configuration, using the output 
value before engine starting as atmospheric pressure. This becomes [ that it is under / time of 
malfunction detection of secondary air processing subsystem, and secondary air supply / except ] 
possible to use a pressure sensor 1 5 as an atmospheric pressure sensor. However, what is necessary is to 
check the power used of an air pump 12, an electrical potential difference, a current, etc. in this case, and 
just to amend, since atmospheric pressure may be estimated to be slight height by the discharge pressure 
at the time of regular actuation failure of an air pump 12. Moreover, although the exhaust air pulsation 
with an engine 2 may be transmitted at the time of open fixing of ASV13, since a mean pressure 
becomes near the atmospheric pressure in this case, it is possible to detect atmospheric pressure by 
equalization processing. 

[0062] It is also possible to add the plugging judging of piping to this 1st malfunction detection routine 
further. Drawing 9 is a flow chart which shows this plugging judging processing, and enables a plugging 
judging in the 1st malfunction detection routine by being inserted between step S304 and step S306 
which are shown in drawing 7 . 

[0063] When judged with the value of Flag Xfaildown not being 1 at step S304, while ASV13 has been 
a closed state, an air pump 12 is made to drive temporarily (step S301), the discharge pressure P is read 
with a pressure sensor 15 (step S303), and the discharge pressure P and threshold PY which were 
measured are compared (step S305). Although poor actuation of an air pump has taken place [ P ] in 
being smaller than PY, it is shown at the time of AI supply control that the fixed pressure value was 
detected. Since piping of AS VI 3 lower stream of a river is choked up by this and it is shown that the 
fixed pressure buildup was seen, although the discharge quantity of an air pump 12 is not enough, while 
setting 1 which shows plugging to the flag Xjam with which it shifts to step S307 and a piping condition 
is expressed, 1 which shows a flow rate fall is set to the flag Xfaildown showing an air pump flow rate, 
and it shifts to step S3 18. When sufficient pressure buildup is seen, a flow rate fall of an air pump 12 
and piping plugging shift to step S306 noting that there are not. Thereby, the abnormalities of secondary 
air supply equipment including piping can be judged. 

[0064] Next, the 2nd malfunction detection routine is explained with reference to drawing 10 - drawing 
12 . With the secondary air supply equipment with which this malfunction detection routine is carried 
out, it differs from the secondary air supply equipment with which the point that the pressure sensor 15 
is arranged at the B point as shown in drawing 10 is shown in drawing 1 . Drawing 1 1 is the Maine flow 
Fig. of malfunction detection processing, and drawing 12 is a flow chart which shows the subroutine of 
abnormality judging processing of the reed valve of them. 
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[0065] First, at step S38, it is confirmed whether AI execution condition is satisfied. This is processing 
equivalent to step S2 shown in drawing 4 . When conditions are not satisfied (except for the case of 
being pending) it stands by until it satisfies conditions, in being pending. **** - subsequent processing 
is skipped and it ends. When conditions are satisfied next, it shifts to step S39 and confirms whether to 
be already that AI device ends [ malfunction detection ]. This processing is processing equivalent to step 
S4 shown in drawing 4 . When finishing [ malfunction detection ], it shifts to step S5 7 which skips and 
mentions processing later. Thereby, abnormalities can prevent the trouble generated in what it is going 
to operate AI for in the condition of having already become clear. 

[0066] At step S39, when judged with the abnormalities of AI device not being detected in advance, it 
shifts to step S40 and abnormality judging processing of a reed valve is performed. Drawing 12 is a flow 
chart which shows this abnormality judging processing. 

[0067] First, fluctuation of the pressure value P of predetermined time is read (step S400), and the 
pressure average Pm is computed (step S401). Next, this Pm and threshold PA (PA is below negative 
pressure, i.e., atmospheric pressure.) are compared (step S402). When negative pressure has occurred, in 
a B point, it means being held by the minimum pressure (negative pressure) among the pressure 
pulsation in the exhaust pipe 21 generated with an engine 2, it judges with RV14 functioning normally, 
and processing is ended as it is. 

[0068] On the other hand, when negative pressure has not occurred, the value -1 which shows 
abnormalities is set to the flag XAI which shifts to step S403 and shows the condition of a system. And 
variation deltaP of pressure pulsation is computed (step S404). And this deltaP is compared with 
threshold deltaPA. In being larger than deltaPA, RV14 is in normally open valvate form voice, and since 
it means that the pressure pulsation in the exhaust pipe 21 generated with an engine 2 has got across to 
the B point directly, deltaP sets 1 which shows that it is in an open fixing condition to the flag XFRV 
which shifts to step S407 and shows the failed state of RV14, and ends processing. 
[0069] On the other hand, when judged with there being no pressure pulsation at step S406, it means 
that Pm is held more than by it near the atmospheric pressure. Then, Pm checks the no (is phase counter 
pressure about zero?) near the atmospheric pressure first at step S408. Although Pm is not near the 
atmospheric pressure, i.e., AI is a halt control state when it is in a condition higher than atmospheric 
pressure, since it means operating, 1 which shows that it is in an open fixing condition is set to the flag 
XFASV which expresses the failed state of ASV13 with the flag XFAP showing the failed state of an air 
pump 12 for 1 which shows that it is always an operating state, respectively, and processing (step S409) 
is ended. 

[0070] When Pm is near the atmospheric pressure, it shifts to step S410 and threshold deltaPC (it is delta 
PC<delta PA here.) still more nearly different from deltaP is compared. deltaP judges with that from 
which ASV13 is in a valve-opening condition, and pulsation of an inspired air flow path is transmitted, 
in being larger than deltaP<SUB>C, it sets to the flag XFASV showing the failed state of ASV13 1 
which shows that it is in an open fixing condition, and ends processing (step S412). On the other hand, 
when deltaP is below deltaPC, it judges with what ASV13 and RV14 have in a clausilium condition, -1 
which shows that it is in a closed fixing condition is set to the flag XFRV which shows the failed state of 
RV14, and processing (step S41 1) is ended. 

[0071] After processing of the subroutine of drawing 12 is completed, it shifts to step S41 shown in 
drawing 1 1 , and the value of Flag XAI is checked. Since failure of a device is detected when a value is - 
1, it shifts to step S57 mentioned later, and when a value is not -1 (it is initial value 0 since malfunction 
detection processing is not completed correctly), it shifts to step S43, an air pump 12 is operated, 
ASV13 is opened, and AI supply is started. At continuing step S44, it is confirmed whether malfunction 
detection conditions are satisfied. This malfunction detection condition is the same as the conditions of 
step S8 in drawing 4 . When malfunction detection conditions are not fulfilled, judgment processing is 
skipped and it shifts to step S50. 

[0072] When malfunction detection conditions are fulfilled, it progresses to step S45 and the value of 
Flag XAI is checked. By shifting to step S46, when XAI is 0 (i.e., only when malfunction detection 
processing is not performed yet), when the judgment result that it is already normal is obtained, 
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judgment processing is skipped, and it shifts to step S50. In addition, in the case of abnormalities, this 
processing is bypassed. 

[0073] At step S46, fluctuation of the pressure value P of predetermined time is read. And the pressure 
average Pm is computed (step S47). Step S48 compares this Pm and threshold PD (higher than 
atmospheric pressure). When Pm is larger than PD, it judges with there being sufficient secondary air 
supply, and 1 which shifts to step S49 and shows a normal thing to the troubleshooting flag XAI is set. 
At step S50, when not checked and materialized [ whether AI terminating condition is satisfied and ], by 
returning to step S44, processing is repeated and secondary air supply is continued. On the other hand, 
when AI terminating condition is satisfied, while shifting to step S51 and stopping an air pump 12, 
ASV13 is closed, secondary air supply is stopped, and processing is ended. 

[0074] When judged with Pm being below PD at step S48, it shifts to step S52 and this Pm and PA (it is 
negative pressure lower than atmospheric pressure.) are compared. When Pm is smaller than PA, 
ASV13 is in a clausilium condition, sets -1 which shows that it is in a closed fixing condition to the flag 
XFASV with which it judges with secondary air supply being barred, and the failed state of ASV13 is 
expressed (step S53), and shifts to step S55. As a result of the air pump's 12 having stopped on the other 
hand although AS VI 3 is in a valve-opening condition normally when Pm is more than PA, it is open for 
free passage an air filter 25 side, and judges with the thing in the condition almost near atmospheric 
pressure, -1 which shows that it is in a non-operative condition is set to the flag XFAP showing the 
failed state of an air pump 12 (step S54), and it shifts to step S55. 

[0075] The value -1 which shows abnormalities is set to the flag XAI which shows the condition of a 
system at step S55. And at step S56, an air pump 12 is stopped and control to which clausilium of 
ASV13 is carried out is performed. In fact, since one of components is out of order, secondary air supply 
cannot be being performed from the first, but this processing is performed in order to avoid inducing 
failure of other normal devices. The warning process which notifies the purport that the purport or 
failure detection to follow, and which has abnormalities in a system to an operator using the display and 
alarm which are not illustrated like step S3 4 in drawing 4 at step S57 was not able to be performed is 
performed, and processing is ended. 

[0076] According to this operation gestalt, the abnormality judging of the abnormalities of RV14 and 
some [ other ] devices can be performed before AI activation. Moreover, it is possible to also perform 
the abnormality judging of other devices during AI activation. 

[0077] Next, the 3rd malfunction detection routine is explained with reference to drawing 13 - drawing 
15 . With the secondary air supply equipment with which this malfunction detection routine of this is 
carried out, it differs from the secondary air supply equipment with which the point of not having the air 
pump 12 as shown in drawing 13 is shown in drawing 10 . Drawing 14 is the Maine flow of malfunction 
detection processing, and drawing 15 is a flow chart which shows the subroutine of abnormality judging 
processing of the reed valve of them. 

[0078] Since the contents of processing of the 3rd malfunction detection routine are almost the same as 
the contents of processing of the 2nd malfunction detection routine, detailed explanation of a part in 
agreement is omitted, pass AI execution condition formation judging (step S39) and the abnormality 
judging in AI device (step S40) - it shifts to the abnormality judging processing in a reed valve (step 
S40a). Drawing 15 is a flow chart which shows this abnormality judging processing. This abnormality 
judging processing excepts only steps S408 and S409 relevant to an air pump 12 among the abnormality 
judging processing flows shown in drawing 13 . Therefore, detailed explanation of the contents is 
omitted. 

[0079] After processing of the subroutine of drawing 15 is completed, it shifts to step S41 shown in 
drawing 14 , and after the check (step S41) of Flag XAI, when a value is not -1, ASV13 is opened and 
AI supply is started (step S43a). Then, malfunction detection condition formation is checked (step S44), 
and when not filled, judgment processing is skipped and it shifts to step S50. 

[0080] When malfunction detection conditions are fulfilled, Flag XAI is checked (step S45), and only 
when XAI is 0, it shifts to step S46, in other cases, judgment processing is skipped, and it shifts to step 
S50. 
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[0081] At step S46, fluctuation of the pressure value P of predetermined time is read. And the pressure 
average Pm is computed (step S47). In step S48a, it checks whether this Pm is near the atmospheric 
pressure (is it about zero in the case of phase counter pressure?). It judges with there being sufficient 
secondary air supply in the case of near the atmospheric pressure, and 1 which shifts to step S49 and 
shows a normal thing to the troubleshooting flag XAI is set. At step S50, when not checked and 
materialized [ whether AI terminating condition is satisfied and ], by returning to step S44, processing is 
repeated and secondary air supply is continued. On the other hand, when AI terminating condition is 
satisfied, it shifts to step S51a, ASV13 is closed, secondary air supply is stopped, and processing is 
ended. 

[0082] By step S48a, when negative pressure is large, ASV13 is specifically in a clausilium condition, it 
judges with secondary air supply being barred, and shifts to step S55a, and while setting -1 which shows 
that it is in a closed fixing condition to the flag XFASV showing the failed state of ASV13 whose Pm is 
not near the atmospheric pressure, -one is set to the flag XAI which shows the condition of a system. 
(Step S53) . And in step S56a, control to which clausilium of ASV13 is carried out is performed. In fact, 
although ASV13 is in a closed fixing condition, this processing is performed in order to avoid inducing 
failure of other normal devices. The continuing processing of step S57 is the same in drawing 1 1 . 
[0083] The abnormality mode of configuration equipment can be correctly judged by this malfunction 
detection manipulation routine as well as the 2nd malfunction detection manipulation routine. 
[0084] Next, the 4th malfunction detection manipulation routine is explained with reference to drawing 
16 - drawing 1 8 . This malfunction detection manipulation routine is carried out in the secondary air 
supply equipment shown in drawing 1 . And it is possible to judge the discharge quantity fall of an air 
pump 12 and the abnormalities in a fuel system, and to use together with the 1st malfunction detection 
manipulation routine shown in drawing 4 - drawing 6 . 

[0085] Drawing 1 6 shows the Maine flow of this manipulation routine. First, at step S60, it confirms 
whether AI be under control. In not AI being under control, subsequent processing is skipped and it ends 
processing. On the other hand, in under AI control, it shifts to step S62. 

[0086] next, fluctuation of the discharge pressure P of the air pump 12 of predetermined time — the 
measured value of a pressure sensor 15 is read in fact (step S62), and the pressure average Pm is 
computed (step S64). Next, this Pm and threshold PF are compared (step S66). While setting 1 to the 
flag Xfaildown with which it shifts to step S67 and the flow rate fall of an air pump is expressed since it 
means that discharge quantity is insufficient (refer to drawing 8 ) when Pm is below PF, -1 which shows 
that it is a failed state is set to the flag XAI which shows the condition of a system, and processing is 
ended. 

[0087] On the other hand, when Pm is larger than PF, it shifts to step S68 and Pm is compared with a 
threshold PG (being here PF<PG). While setting 1 to the flag Xjam with which it judges with the 
discharge pressure increasing, it shifts to step S69, and piping plugging is expressed since piping is 
choked up although the air pump 12 is normal when Pm is more than PG, -1 which shows that it is a 
failed state is set to the flag XAI which shows the condition of a system, and processing is ended. 
[0088] On the other hand, when Pm is smaller than PG, it shifts to A/F sensor activation judging 
processing of step S70. Here, the sensor which can detect the air-fuel ratio of exhaust air containing 02 
sensor 3 1 indicated to be an A/F sensor to drawing 1 , an excess air factor, etc. is pointed out. 
[0089] Drawing 17 is the flow chart of concrete processing of this A/F sensor activation judging 
processing. First, at step S700, it confirms whether AI be under control. In not being under control, 
processing is skipped and it ends. The value of the continuing flag XAF which shows an activated state 
at step S702 is checked. In an activation judging unfinished case, the value of Flag XAF takes 1, when 
finishing [ 0 / in the case of the abnormalities in a sensor / activation of -1 ]. When XAF is at step S702 
except zero, subsequent processing is skipped and it ends. 

[0090] The following steps S704 and S706 compare elapsed time deltatst after engine starting, and the 
predetermined thresholds delta tthl and delta tth2, respectively (here, it is deltatthl<deltatth2). Since 
rotation of an engine 2 may not be stable when deltatst is one or less deltatth, it returns to step S700 and 
processing is repeated. Since it is shown that the A/F sensor is not being activated even if deltatth2 pass 
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when deltatst(s) are two or more deltatth(s), an A/F sensor judges with it being unusual, shifts to step 
S707, -one is set to Flag XAF, and processing is ended. Other than this, it is got blocked, and deltatthl is 
exceeded, and in less than two deltatth, deltatst shifts to step S708, incorporates time amount variation 
deltatheta of throttle opening from an engine ECU 23, and compares this with a threshold deltathetath. 
When deltatheta is more than deltathetath, an engine 2 is in a transient, since the activation judging 
shown below cannot be performed correctly, it returns to step S700 and processing is repeated again. 
[0091] At step S708, an engine stops an air pump 12 next, when it judges that deltatheta is smaller than 
deltathetath, ASV13 is closed, AI is halted (step S710), and difference deltalambda of A/F before and 
behind a halt is calculated from the output value of 02 sensor 31 (step S712). Continuing step S714 
compares this deltalambda and threshold deltalambdath. If a capable difference is seen at the time of AI 
supply and a halt, since it can consider that the A/F sensor is being activated, it shifts to step S716, 1 is 
set to Flag XAF, and processing is ended. On the other hand, when a capable difference is not seen, 
processing is ended with 0, without changing Flag XAF noting that it is not yet activated. 
[0092] The value of return and Flag XAF is checked after the judgment processing termination shown in 
drawing 17 by step S72 shown in drawing 16 . When this value is 0, return (it is desirable establishing a 
fixed standby time) and a re-judging are performed to step S70. Since the processing judging using an 
A/F sensor not more than this cannot be performed when a value is -1 , subsequent processing is skipped 
and it ends. And only when a value is 1, it shifts to step S74. 

[0093] At step S74, target 2 order A/F value lambda2t computed from read in, then the inhalation air 
content Ga measured with an air flow meter 26 in secondary exhaust air A / F value lambda 2 at the time 
of AI are computed from the output of 02 sensor 31 (step S76). The relation between this Ga and 
lambda2t shown in drawing 18 (a) is. Step S78 compares lambda 2 and lambda2t. 1 which shows a 
normal purport is set to the flag XAI which shifts to step S80 and shows the condition of a system, and 
processing is ended noting that sufficient secondary air is supplied, when lambda 2 is more than 
lambda2t 

[0094] On the other hand, when lambda 2 is less than [ lambda2t ], it means that the amount of supply of 
secondary air is insufficient. Then, first, an air pump 12 is suspended, secondary air supply is stopped by 
closing ASV13 (step S82), and A/F value lambda 1 (it is hereafter called primaryA / F value) of the 
exhaust air at the time of the output of 02 sensor 31 at this time, i.e., a secondary air supply halt, are 
read (step S84). Then, the difference of lambda2 and lambdal is set to deltalambda (step S86), and 
target A/F variation delta(A/F) =deltalambdath computed from the inhalation air content Ga measured 
with an air flow meter 26 is computed (step S88). The relation between this Ga and lambda2t shown in 
drawing 18 (b) is. Then, deltalambda is compared with deltalambdath (step S90). While judging with it 
being the case where the discharge pressure itself rises by plugging, shifting to step S91 and setting 1 to 
Flags Xjam and Xfaildown, respectively although the discharge quantity itself is insufficient in fact 
when deltalambda is below deltalambdath, -one is set to XAI and processing is ended. 
[0095] On the other hand, when deltalambda is over deltalambdath, it judges with it being the case 
where the air- fuel ratio is rich unusually, the abnormality judging of a fuel system is performed (step 
S92), and the after treatment is ended. It omits about the concrete contents of the abnormality judging 
processing in a fuel system. 

[0096] According to this processing, it becomes possible to judge correctly plugging of the flow rate fall 
of an air pump 12, or piping 11. 

[0097] Next, the 5th malfunction detection manipulation routine is explained with reference to drawing 
19 and drawing 20 . This malfunction detection manipulation routine is carried out in the secondary air 
supply equipment shown in drawing 1 . 

[0098] Drawing 19 is the Maine flow of this processing. First, at step S61, it confirms whether AI be 
under control. In not AI being under control, subsequent processing is skipped and it ends processing. 
On the other hand, in under AI control, it shifts to step S63 and confirms whether to be the after 
[ starting ] first idle state (are you a first idle?). 

[0099] Next, it shifts to A/F sensor activation judging processing of step S70. The contents of this 
activation judging processing are processing shown in drawing 17 mentioned above. After processing 
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shifts to step S71, and the value of Flag XAF is checked. When this value is 0, return (it is desirable 
establishing a fixed standby time) and a re-judging are performed to step S70. Since the processing 
judging using an A/F sensor not more than this cannot be performed when a value is -1, subsequent 
processing is skipped and it ends. And only when a value is 1 , it shifts to step S7 1 . 
[0100] At step S71, cooling water temperature THW data are received from an engine ECU 23, and the 
normal engine speed NE1 is computed based on the relation shown in drawing 20 (a). Next, 
deltalambdaw which is A/F value expected to increase by secondary air supply from THW based on the 
relation shown in drawing 20 (b) is computed (step S75). And step S77 compares the actual engine 
speed NE withNEl. 

[0101] When NE is larger than NE1, it shifts to step S79 and lambdaw which is anticipation A / F value 
in case there is no secondary air supply is computed from THW based on the relation shown in drawing 
20 (c). Next, the difference of read in (step S81), and lambda 2 and lambdaw is set to deltalambda for 
secondary exhaust air A / F value lambda 2 at the time of secondary air supply from the output of 02 
sensor 31 (step S83). And delta lambda is compared with deltalambdaw (step S85). 
[0102] It judges that secondary air supply equipment is normal, it shifts to step S87, 1 is set to Flag XAI, 
and processing is ended noting that sufficient secondary air supply has deltalambda, in being larger than 
deltalambdaw. 

[0103] On the other hand, when NE is one or less NE at step S77, and when deltalambda is below 
deltalambdaw at step S85, it shifts to step S89 and an air pump 12 is suspended, ASV13 is closed and 
secondary air supply is stopped. Next, read in (step S93) and the difference of lambda2 and lambdal are 
set to deltalambda for primary exhaust air A / F value lambda 1 at the time of a secondary air halt from 
the output of 02 sensor 31 (step S95). And delta lambda is compared with deltalambdaw (step S97). 
[0104] It judges that secondary air supply equipment is normal, it shifts to step S87, 1 is set to Flag XAI, 
and processing is ended noting that sufficient secondary air supply has deltalambda, in being larger than 
deltalambdaw. 

[0105] On the other hand, it judges that secondary air supply equipment is unusual noting that secondary 
air supply does not have enough deltalambda, when smaller than deltalambdaw, and it shifts to step S99, 
-one is set to Flag XAI, and processing is ended. 

[0106] In this malfunction detection manipulation routine, since judgment processing by compulsive 
OFF of secondary air supply equipment is not performed when judged with it being normal using 
estimated A/F (i.e., when the combustion condition immediately after starting is good), the fall of 
emission can be controlled and it is desirable. 

[0107] This invention is not restricted to use of the malfunction detection manipulation routine of 
abnormalities, and all of modification of the routine which has these combination and fundamental 
views the same, correction, and amelioration are contained in this invention. 
[0108] 

[Effect of the Invention] As explained above, according to this invention, unlike the former, the 
existence of faults, such as abnormalities, such as an air pump which is the component part which 
constitutes secondary air supply equipment, a closing motion valve, a check valve, and piping, and a 
malfunction, and its contents can be judged correctly. Furthermore, it is also possible to judge in the 
quick phase before secondary air supply control and under control depending on fault. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/14/2004 



Page 1 of 2 



♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Secondary air supply paths which supply secondary air to the upstream from the exhaust 
emission control device of an internal combustion engines exhaust air system, The pressure sensor 
which is secondary air supply equipment equipped with a closing motion means to open and close said 
secondary air supply paths, and the check valve arranged on the lower stream of a river of said closing 
motion means, and is arranged on said secondary air supply paths, Secondary air supply equipment 
further equipped with the malfunction detection section which detects the abnormalities of a component 
part based on the pressure value and pressure variation which were detected with said pressure sensor. 
[Claim 2] Said malfunction detection section is secondary air supply equipment according to claim 1 
characterized by detecting the failure mode of each component part from the combination of the 
pressure behavior pattern at the time of secondary air supply control and supply interruption control. 
[Claim 3] It is secondary air supply equipment according to claim 2 characterized by arranging the air 
pump at the upstream of said closing motion means, and arranging said pressure sensor in the mid- 
position of said air pump and said closing motion means. 

[Claim 4] It is secondary air supply equipment according to claim 3 characterized by for said pressure 
sensor being an absolute-pressure sensor, and said malfunction detection section memorizing the 
detection value in front of engine starting of said pressure sensor as atmospheric pressure. 
[Claim 5] Said malfunction detection section is secondary air supply equipment given in either of claims 
3 or 4 characterized by having further the function which supervises the flow rate of said air pump from 
the output value of said pressure sensor. 

[Claim 6] Said malfunction detection section is secondary air supply equipment according to claim 3 to 
5 characterized by detecting plugging of said secondary air supply paths by making said air pump drive, 
respectively at the time of open and close control of said closing motion means, and detecting the 
discharge pressure of said air pump. 

[Claim 7] Secondary air supply equipment according to claim 1 to 6 characterized by having further the 
air- fuel ratio sensor arranged at said exhaust air system, and inputting the output into said malfunction 
detection section further. 

[Claim 8] Said malfunction detection section is secondary air supply equipment according to claim 7 
characterized by performing an abnormality judging based on the difference of the target air- fuel ratio 
and real air- fuel ratio according to an inhalation air content. 

[Claim 9] Said malfunction detection section is secondary air supply equipment according to claim 7 
characterized by performing an abnormality judging based on the difference of the anticipation air- fuel 
ratio and real air- fuel ratio according to engine cooling water temperature. 

[Claim 10] Said malfunction detection section is secondary air supply equipment according to claim 7 to 

9 which performs an abnormality judging based on the difference of the air-fuel ratio at the time of 
secondary air supply control and halt control. 

[Claim 11] Said malfunction detection section is secondary air supply equipment according to claim 7 to 

10 which is turning OFF secondary air supply control compulsorily temporarily, and judges activation of 



http://ww4.ipdl.jpo.go.jp/cgi-b^ 4/14/2004 



Page 2 of 2 



said air-fuel ratio sensor. 

[Claim 12] Said pressure sensor is secondary air supply equipment according to claim 1 characterized by 
being arranged in the middle of said closing motion means and said check valve. 

[Claim 13] Said malfunction detection section is secondary air supply equipment according to claim 12 
which detects the abnormalities of said check valve based on the pressure value and pressure variation 
by which said closing motion means is detected with said pressure sensor in a closed control state. 



[Translation done.] 
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[Drawing 7] 
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[Drawing 10] 
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